Activation of MAP kinase and enhanced phosphorylation of the 350-kDa protein by mitogenic stimuli in quiescent Balb/c 3T3 cells.
In quiescent Balb/c 3T3 cells, competence factors such as platelet-derived growth factor and 12-O-tetradecanoylphorbol-13-acetate (TPA) activated MAP kinase, whereas progression factors such as insulin did not. Insulin was, however, capable of activating MAP kinase in cells pretreated with TPA. Moreover, TPA plus insulin activated MAP kinase more strongly and for a longer time period than did TPA alone. Treatment of Balb/c 3T3 cells with competence factors stimulated phosphorylation of the 350-kDa protein which was immunoprecipitated with antibodies against brain high-molecular-weight microtubule-associated protein MAP1, whereas insulin treatment did not stimulate the phosphorylation. Insulin could induce, however, further increase in the phosphorylation of the 350-kDa protein, when added simultaneously with TPA or added to the TPA-treated cells. The enhanced phosphorylation of the 350-kDa protein thus correlated with the MAP kinase activation. As insulin acts synergistically with TPA to induce initiation of DNA synthesis in the quiescent Balb/c 3T3 cells, it seems that activation of MAP kinase and enhanced phosphorylation of the 350-kDa protein are accompanied by the initiation of DNA synthesis.